much as 5%, the ratio has still changed substantially toward unity on diluting water with dioxane, conforming to our expectations.
and R. E. ROBERTSON In the search for a better tritiation agent for aromatics we investigated the action of tritiated water on derivatives of benzene and pyridine in the presence of aluminum chloride. As known (1) water-promoted aluminum chloride contains the complex acid H[AlClaOH], one of the strongest Bronsted acids, which is able t o abstract hydride ions from alkanes and thus to cause isonlerization ( 2 ) .
Benzene and pyridine derivatives were selected for investigation; in order to find out the limitations of the method, compounds less reactive than benzene mere tested. The reaction consisted of the addition of 0.05 mole tritiated water (specific activity 3.96 X loY disintegrations sec-' mole-') to a stirred mixture of aromatic (0.1-0.3 mole) and 0.1 mole anhydrous aluminum chloride. In some cases methylene chloride was used as solvent. Temperatures up to 100' and reaction times up to 12 hours were employed. After completion of the reaction the mixture was poured into ice water and the product was purified by repeated washing with water, drying, and distillation.
Pyridines were purified by strong alkalinization of the hydrolyzed reaction mixture, extraction with ether, repeated washing with concentrated alkali, drying, and distillation.
After counting, the products were again washed, dried, distilled, and counted, in order to verify if all activity due to water had been removed.
Activities were determined (3) by introducing from a vacuum line the labeled products For personal use only.
as quenching agents admixed with ethanol in known amounts into two compensated Geiger-hliiller counters of identical characteristics except their lengths.
Results are presented in Table I . As it may be seen, although the specific activities obtained refer neither to comparable conditions nor to equilibrium composition (excepting benzene which reaches equilibrium in 1.5 hours), they reflect the order of decreasing reactivity towards electrophilic substitution: benzene fluorobenzene > chlorobenzene > 2,4,6-collidine > 2,G-lutidine > pyridine > nitrobenzene.
Other tritiated acids that were used as electrophilic tritiation agents, namely sulphusic acid (4, j), trifluoroacetic acid (G), and the recently described complex acid T[FaBOP03H2] (7), give lower reaction rates, since they are weaker acids. In order to be able to make a comparison with published rate constants, the tritiation of benzene by THO-promoted aluminum chloride was investigated a t 25'. The first-order rate constant is 10 times larger than that in the presence of T[F3BOPO&Iz] (7) and 2000 times larger than that in the presence of T H S 0 4 (4). Moreover, the present method allows the tritiation of pyridine, while tritiated sulphuric acid is unable to tritiate pyridine even a t 200' C during 40 hours (-5).
The tritiation of 2,G-di-t-butyl-4-picoline (8) is the most rapid of all pyridines studied, despite the fact that the substitution in position 3 is retarded by an ortho effect due t o the t-butyl group; this is explained by the fact that, unlike all other pyridines, this compound is not protonated (9) and is therefore substituted as a pyridine more easily than as a pyridinium salt.
